In this paper, under suitable assumptions on the external force k(x) and initial data u 0 (x) and u 1 (x), we prove the decay of global solution for a nonlinear wave equation with nonlinear boundary memory and damping source.
Introduction
Let Ω ⊂ R 3 be a bounded domain with sufficiently smooth boundary Γ = Γ 0 ∪ Γ 1 , Γ 0 and Γ 1 are closed and disjoint, we consider the decay of global solution for a nonlinear wave equation with nonlinear memory and damping source:
u(x, 0) = u 0 (x), u t (x, 0) = u 1 (x), in Ω, (4) here ν represents the unit outward normal to Γ, the nonlinear functions f 0 , g, h, f 1 satisfy the following properties: (A1): Let f 0 : R n → R be a C 1 and Lipschitz continuous function, there exist positive constants L, α, β with β 2 ( √ λ + 1) ≤ 2α and λ being the first eigenvalue in the Poincaré inequality such that
(A2): Assume that g : R → R be a nondecreasing Lipschitz continuous function such that
and there exist positive constants C i (i = 1, 2) such that
where M is a positive constant. (A4): Assume that h : R + → R + is a nonnegative and bounded C 2 -piecewise function such that
and there exist positive constants C 5 , C 6 , C 7 such that
for some t 0 > 0, and
(A5): Suppose that the external force k(x) ∈ L 2 (Ω) and the initial datum u 0 , u 1 satisfy
where V is defined as
, For the wellposeness of nonlinear wave equations and viscoelasticity equations, Aassila, Cavalcanti and Domingos Cavalcanti [1] investigated the existence and uniform decay of the nonlinear wave equation with nonlinear boundary damping and boundary memory source term by Galerkin method and perturbed energy method, Pata and Zelik [4] obtained the global existence of solutions for the damped wave equations, Conti and Pata [2] studied the wellposedness of weakly dissipative semi-linear equations of viscoelasticity.
For the research of the long time behavior, the stability of solutions for some nonlinear wave equations and viscoelasticity equations, Zuazua [5] investigated the stability and decay for a class of nonlinear hyperbolic system, Nakao [3] deduce the existence of global attractors for nonlinear wave equations with nonlinear dissipative terms.
For the problem (1)- (4), when k(x) = 0, [1] proved the global existence and uniform decay by Faedo-Galerkin approximation method and perturbed energy method. In this paper, we shall investigate the decay of global solutions for problem (1)- (4) .
By the Faedo-Galerkin's approximation, Suppose that {u 
Main Results
Firstly, setting E(t) = 1 2 Ω |∇u| 2 + |u t | 2 dx, we deduce that
Using (A1)-(A5), we have
Secondly, we define
and the modified energy:
where
From (16)- (21), we derive e(t) ≥ 0 and
Next, we define the perturbed modified energy as
then we may derive the following lemma Lemma 2.1 There exist constants C 9 > 0 and C 10 > 0 such that
and
From the assumptions, we deduce
for all t ≥ t 0 . From (26)-(29), it follows that
We denote
